Mechanisms of Suppression of {alpha}-Synuclein Neurotoxicity by Geldanamycin in Drosophila.
Parkinson's disease is a common neurodegenerative disease characterized by the loss of dopaminergic neurons in the substantia nigra pars compacta and the accumulation of the protein alpha-synuclein into aggregates called Lewy bodies and Lewy neurites. Parkinson's disease can be modeled in Drosophila where directed expression of alpha-synuclein induces compromise of dopaminergic neurons and the formation of Lewy body-like aggregates. The molecular chaperone Hsp70 protects cells from the deleterious effects of alpha-synuclein, indicating a potential therapeutic approach to enhance neuron survival in Parkinson's disease. We have now investigated the molecular mechanisms by which the drug geldanamycin protects neurons against alpha-synuclein toxicity. Our studies show that geldanamycin sensitizes the stress response within normal physiological parameters to enhance chaperone activation, offering protection against alpha-synuclein neurotoxicity. Further, geldanamycin uncouples neuronal toxicity from Lewy body and Lewy neurite formation such that dopaminergic neurons are protected from the effects of alpha-synuclein expression despite the continued presence of (and even increase in) inclusion pathology. These studies indicate that compounds that modulate the stress response are a promising approach to treat Parkinson's disease.